Enhanced sensitivity of bladder cancer cells to tumor necrosis factor related apoptosis inducing ligand mediated apoptosis by cisplatin and carboplatin.
The development and acquisition of multiple drug resistance in cancer cells are a consequence of cancer chemotherapy and remain a major obstacle in treatment. Therefore, there is an obvious need for alternative approaches, such as immunotherapy and gene therapy. Tumor necrosis factor related apoptosis inducing ligand (TRAIL) is one of the tumor necrosis factor ligand families and it selectively induces apoptosis against cancer cells. Several cytotoxic anticancer drugs also mediate apoptosis and may share the common intracellular pathways leading to apoptosis. We reasoned that combination treatment of cancer cells with TRAIL and drugs may overcome this resistance. We evaluated whether bladder cancer cells are sensitive to TRAIL mediated cytotoxicity and whether TRAIL may synergize with anticancer agents in cytotoxicity and apoptosis against bladder cancer cells. Cytotoxicity was determined by a 1-day microculture tetrazolium dye assay. Synergy was assessed by isobolographic analysis. Human T24 bladder cancer line was relatively resistant to TRAIL and TRAIL was not cytotoxic against normal bladder cells. Treatment of T24 cells with TRAIL in combination with 5-fluorouracil or mitomycin C did not overcome resistance to these agents. However, treatment of T24 cells with a combination of TRAIL and cisplatin resulted in a synergistic cytotoxic effect. Synergy was also achieved in the cisplatin resistant T24 line (T24/CDDP), 2 other bladder cancer lines and 3 freshly derived bladder cancer cells. The combination of TRAIL and carboplatin resulted in a synergistic cytotoxic effect on T24 cells. However, the combination of TRAIL and trans-diamminedichloroplatinum (II) resulted in an antagonistic cytotoxic effect. The synergy achieved in cytotoxicity with TRAIL and cisplatin was also achieved in apoptosis. Treating T24 cells with cisplatin enhanced the expression of bax but not bcl-2. Incubation of T24 cells with TRAIL increased the intracellular accumulation of cisplatin. This study demonstrates that combination treatment of bladder cancer cells with TRAIL and cisplatin overcomes their resistance. The sensitization obtained with established cisplatin resistant and freshly isolated bladder cancer cells required low subtoxic concentrations of cisplatin, supporting the in vivo potential application of a combination of TRAIL and cisplatin for treating TRAIL resistant and cisplatin resistant bladder cancer.